The effect of glucocorticoids on bradykinesia induced by immobilization stress.
It is well known that the release of glucocorticoids from the adrenal gland is increased in response to many types of stressors and plays a principal role in stress responses. We have shown that the synthesis of prostaglandins (PGs) in the brain is increased under several stress conditions including immobilization (IMO), and that endogenous glucocorticoids counteract this stress-induced PG synthesis. It was also recently reported that IMO damages dopaminergic (DA) neurons in the substantia nigra (SN), which is known to cause symptoms similar to Parkinson's disease (PD). The present study was therefore undertaken to determine the role of glucocorticoids in modulating the signs of PD induced by IMO. The pole test, in which each mouse was placed head upward at the top of a pole and the time taken to turn downward and to arrive on the floor was recorded, and immunohistochemistry for tyrosine hydroxylase (TH) in the SN were performed to evaluate bradykinesia and injury of DA neurons, respectively. Intact and adrenalectomized (ADX) mice were immobilized for 2 h twice, 1 day apart. Both bradykinesia and a decrease in the number of TH-immunoreactive cells in the SN were observed in ADX mice, but not in intact mice, following IMO. These effects of IMO on ADX mice were restored by treatment with corticosterone or indomethacin, a PG synthesis inhibitor. These results suggest that glucocorticoids play a role in preventing the detrimental effect of IMO on nigral DA neurons and resulting bradykinesia, and that this effect of IMO involves PG-mediated mechanisms.